It has previously been shown that mRNA encoding the arginine vasopressin (AVP) 
Cells of high polarity such as neurons require precise intracellular sorting mechanisms to direct cellular constituents to their appropriate target sites in dendritic and axonal domains and, subsequently, to different classes of synapses. Specific targeting of mRNAs to dendrites of nerve cells, for instance, is thought to enable their local translation (1) . Polyribosomes are preferentially located at postsynaptic sites and under the base of dendritic spines (2) . Dendritic RNAs include those encoding microtubule-associated protein 2 (MAP 2; ref. 3), the a-subunit of calcium/calmodulin-dependent protein kinase II (4), brain-derived neurotrophic factor (5) , and BC1 RNA, a product of RNA polymerase III transcription (6) . Most recently, a large number of mRNAs encoding different glutamate receptors, components of second messenger systems, and the translational control apparatus have been shown to be differentially distributed within individual neurite segments of rat hippocampal neurons in cell culture (7) .
The axon of a nerve cell is generally believed to lack protein synthesizing capacity (8) . However, biochemical and morphological studies have shown that nerve cells that constitute the rat hypothalamo-neurohypophyseal tract harbor various RNA species-for instance, arginine vasopressin (AVP) and oxytocin (OT) mRNAs (9) (10) (11) as well as BC1 RNA (12) -in the axonal domain. In the homozygous Brattleboro rat (BB rat), mutant AVP transcripts are not detectable in the axonal compartment (13) even though the cell bodies of magnocellular neurons contain this mRNA (14) . The failure of axonal localization is likely to be due to the frame-shift mutation ( (Fig. 1) , whereas they are absent from axons of homozygous BB rats (13) . To DNAs, heteroduplexes will occur only in assays performed with RNAs from heterozygous animals. These can be identified by polyacrylamide gel electrophoresis using a specially formulated acrylamide solution (MDE gel solution) that is capable of resolving conformationally different doublestranded DNA molecules. Two types of heteroduplexes can be formed from cDNA from heterozygotes: wild-type sense/ mutant anti-sense strands and mutant sense/wild-type antisense strands. In addition, the corresponding homoduplexes will be generated. Fig. 3 (14) . (Bar = 0.25 ,um.) For experimental details see ref. 22. biochemically giving rise to a fraction referred to as dendrosomes. RNA blot hybridization experiments have revealed that dendrosomes also contain AVP mRNA (Fig. 4) as well as OT-encoding transcripts (data not shown). In contrast to axonal mRNAs, which exhibit shorter poly(A) tails than their counterparts in the cell body, poly(A) tail trimming is not observed for dendritic mRNAs. AVP-encoding transcripts have also been observed in dendrites by in situ hybridization analyses at the level of the light (20) and electron microscope (21) . Furthermore, Fig. 4 (Fig. 6A and data not shown) . In contrast, POMC mRNA, which is abundant in intermediate lobe cells, is associated with polysomes that are located in the denser part of the gradient (Fig. 6B) . It has been suggested that axonal AVP transcripts are rendered translationally inactive and stored outside the cell body to be reactivated upon demand (24) . Recent in situ hybridization analyses support this view; there is evidence to suggest that tyrosine hydroxylase mRNA is stored in the axons of magnocellular neurons in the internal zone of the median eminence and that this is transferred back into the perikaryon following the application of an acute osmotic stimulus (25 
